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Noncoding RNAs decapped
Long RNA molecules have recently been discovered that seem to regulate genes rather than code for proteins, but little is known about how they do this. Loss of a protective cap from these long noncoding RNAs (lncRNAs) seems to be a crucial step in regulating a specific type of gene in yeast.
Like protein-encoding messenger RNAs, lncRNAs have a cap that protects the molecule from decomposing. By preventing loss of the cap in budding yeast, Jeff Coller and his colleagues at Case Western Reserve University in Cleveland, Ohio, found that many lncRNAs function at genomic regions near highly regulated genes that respond to specific environmental cues such as sugars and iron. One family of these 'inducible' genes -the GAL system, which enables cells to metabolize a sugar called galactose -is regulated by lncRNAs that must lose their caps for the cell to activate the sugar-processing genes. The sequences show that the microbes belong to two groups -dubbed red and blue -and that genes are exchanged more readily within than between the groups. This means that each group of microbes meets the classic definition of a biological species.
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The authors think that physiological differences between the two populations could be preventing gene flow. For instance, strains of the red group replicate faster and to higher densities than do those of the blue group. José Esteban at the Autonomous University of Madrid and his colleagues studied the effects of the molecule, FGL, on rats and on slices of the rat hippocampus, a brain region involved in learning and memory. They showed that FGL caused persistent activation of signalling molecules in hippocampal neurons. This set in motion a chain of molecular events that increased the efficiency with which a type of receptor called AMPA was inserted into neuronal connections, or synapses. The incorporation of additional AMPA receptors into synapses looked like feather dusters and reached heights of 25 metres or more. The team also found fossils of vines and three species of Noeggerathiales -small spore-bearing trees thought to be close relatives of the earliest ferns.
